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(54) METHOD FOR STORING SUBSTANCE DATA OBTAINED BY INTEGRATING SHAPE AND 
PHYSICAL PROPERTY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
storing substance data obtained by integrating the shape 
and physical property of an object with a small storage 
capacity, and for performing the unitary management of 
the shape, structure, solidity information, and history of 
the object, and for managing data related with a series of 
processes ranging from the design to the working, 
assembly, test, and evaluation with the same data, and 
for realizing the unitary management of CAD and 
simulation. 

SOLUTION: This method comprises an outside data 
input step (A) for inputting outside data 12 constituted 
of the boundary data of an object 1, an octant tree 
division step (B) for dividing the outside data into 
stereoscopic cells 13 whose boundary planes are — 
orthogonally crossing by octant tree division, and a cell 
data storage step (C) for storing various solidity values 
for each cell. Also, each divided cell 13 is divided into an 
inside cell 13a positioned inside the object or space and 

a boundary cell 13b including the boundary face in the octant tree division step (B). 
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m#m i ] ft&m ( 1 ) ©»»7 r -* 3 6»e>ft&^« 

^-2 (12) ftA*T5rt»^-*A*Xf-5r:/ 
(A) <b, WSB^ax-^SA^^fJJCjrOftl^ffl 
*iBS-rs^ft©-fe;l/ (13) *t#»^£A#*#« 

^jU-r-^lB^T-^y (C) t^Wi* 

[ 2 ] fgf B A»*«4 U X ~r 9 ^ ( B ) «C M> 

^snfcft*^*»**x^m©rt«jfcfik«-r io 

5rt3|Hz;l/ (13a) iaWffiiStfSW-te^ ( 1 3 
b) £CCE#T£. Ci*««i-r*8ll*HlCC3ett<0 

[I»*3B3 ] lOTBSOT-fert/ ( 1 3 b ) », jKUT*-* 

* ft & mmm*mi&?zm.wmwmfk*mmi&? * 
i«®«tt<i*fs^ eis-fe^ (i3b)» 4 *t*«© 20 

[it^6 ] sufs^gpx-^ (12)^ &mw*m. 

J«©«ofi*©«ffl*^»tt¥H**Hrfllj5JE3 ft 

[0 00 1 ] 

5*^>3 TUftT S c i r ^ S^*?*- £<DfB 
[0 00 2] 

[0 0 0 3 ] W5£Kf£ * SffiHXOJMCCfel* 

CAD (Computer Aided Desi 
sn) , CAM (Computer Aided Ma 50 



^ m 2 0 0 2 - 2 3 0 0 5 4 
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nufacturing), CAE (Computer 
Aided Engineering:), CAT (C 
omputer Aided Testing) & £ 
^ft^ftt£fh Jttr. B»<D^5*U-^3 

fc, C-Simulation (Coorpor at i 
ve Simulation), A - CAM (Ad v a 
need CAM) , D- f ab r i ca t i on (D 
eterministic fabrication) 
ttiffe, JA<ffl^6ftXt,>£ 0 
[0004] 

U-^3>fSm *t*«J*> CSG(Constr 
uctive Solid Geom-et ry) ^B- 
rep (Boundary Repr esentat i 
on) r-r-^iEISOT^S. 
[0 00 5] UfrU CSGrfct, ^4M±flc<r{RMIft 

ft:. 

[0 00 6] b - r epm WMkt«ffr« 
[0007] Mte. chsoflato^-jrEft^ar 

*ffl»c* Sit • 8?«f • Jnx • ■ K«S©8I 
tc B 

[0 00 8] m^^fttf, 3g«(DS o 1 i d/S u r 
f a c e-CAD (BSL/T, S - C A D ) KB. JaTO 

(1) ww-c<c«»»ff(ca^ (ft 

(2) i/^u-> 3 >K:ftift^ (rtSBtf$R*fe 

(3) CAMtCcfc^JnXCD^^T^^^ («R?KttU 
[0 00 9] */c»PX(Cfclsr*>fetT©raS^*^ 

( 1 ) aax^p-fe^o^R^rapttc* (mJbnx-^x?ii3: 

( 2 ) u-if-jjpx^e5feis»px^ £* u>axffifc»£ 

(3) toxffia#®B*?#-c*&t> 



(3) 
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*MI3ftft:i©-C*£ 0 -Tttfefe. #}H!©BWH & 

Ttmcgmv. H«*6ftix % «bsl s* 

flt^Cim. CADii/SaU->>3>?:- 7C 
ft* & C £ r * *©EMWffi*«#r * C £ 

10 

[0011] 

[SMfcfBft-f *«WK:J:*i«, 
( 1 ) ©^^-^ettSjWBT 5 -* (12) 4A* 
-rSJUB^-afA^^fv^ (A) «b. IWBj^W^-* 

(13) fc^*4A#*#«*^*:/ (B) <b, 

(O <t4if*£. ci*««i-r«jKtti«jtt%tt^ 
Lfc^flcf 8 - * ©3a«#a#s«« § ft 

[0012] *#wj©» $ Li>XN0HKe: ihtt, Mia 20 
A»*#*l*?-»:7 (B) tcfc^r, ^Sd$n/c#-fe;u 
*»**X^B©rtlBCCfiBB-J-4rt»-fej|/ (13a) 
<fc, aWffl*ft«r»||i-bJl/ (13b) ±te^ft-?Z> 0 

[001 3 ] mizmm-teh (nbxt j+sb^ 

r**+»ftWW**«»6ft**r % A»*»«k:J:0 

[0014] MCC, BufBrtSP-fe^ (13a)ft 

1 g©^tt{@4}^ aw-biU (13b)B, »* 
»©fg«i>HlJ©2 «CD®rt4ffi* ^ 30 
[0015] *fc MSa*rttffi», ^ S * U a >&C 

[0016] Sfc, BlSft^SJT 5 -^ (12)(t ^ffift 

4^-r# y rr>^- * , mmmm&kmvmmwxittm 

ftWm, 3 A D X» C G ^ - JH(D|If - ^ , 

5 ftfc«*TC*HM- £ * r * £ B 
[0017] mifc^JWKDSfflcihll, #**V 
( 1 ) ©? r SB:r-* (12) *A»*»«ccJ:0*»¥ 40 

ffi**iff3£T£:£:frtt©-feA> (13) CCi34llLfc-feJl/©H 

■ii/r^Sir^Bttsaparw*^-* (12) *strr 
*tt«*Etti/rc*4©r, W*©^ • *»» • 4»ttt» 
fffflft^— »©xgk:»|toSf s -^4racT r --*r 
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!*Jt^2 ^. ^3>S», A£fe©£©-(>£-:7^ 
[0018] 

[JKB©XII©K*] «T, *AH©*7*Ul4«raR 

*Hffi*#jHt/TBwrr5 0 ant ^^©iift^- 

^gB«^ra©^o-H*r*-5 0 c ©0 5 cc, * 

#WJ©#tttt t ^SP^-^A^X^^' (A) , A** 
fHHXf-y? (B) , RfffcJl^-^BtBx^*^ 
(C) fr&ttS. *A**?-*:7 (A) Tli, 

JW?- ^ Kf#^ 7 s * ^ ^ s 1 raxf# 0 fc» fttt 1 ©«# 

^-♦frfcttSfl-SW*-* 1 2***IB©*ffi*iattL 

(B) -ctt, 1 2 4A#*^KJ:D*»¥ 

KMtxF*-? (C) rii, £^Jl>^t«*©%&*i4ia 
tWS. ttte. HT^W©^icJ:*? e -** rv- 

CADf-^J £PfO\ C ©7=- £ 4JHl»/cRit*>5<' 5 

> 3 >4 r#y a- ac ad j XU rv-CA 
Dj £P¥^ n 

[ 0 0 1 9 ] m 1 fciRT J: #«S©#tt*«iM- 
S x ^ » ^ S 2 rii , jj&s ccjt& D r A#*fl* « * f - v ^ 

(B) 4.#DJMLt7^ D V-CADf-^ 1 44 

ffl^r, mil RW • JSWf * JDX • «fi • BCR*©^ 
5 ^ U-i/3>^f7 7'S 3r|MT(r\ Cft4ffi^ 
^f^S4 (WiKCAM) CCffl*-r«©3^J:i^ 

[0 0 2 0] WJ^&Afl-rWMfr^-* 1 2tt, ^ffi 

l^AB*S», 3 A DXU CGV -JKCfflC^ ft 
H^-*, «C4**©fl6©S£«©gffi*fflS»«^Tffi^ 

ftwr«iasftfct»«r*3Hr-Sf s -d'r*s 1I 

-*12tt, COAiftf-* (S-CAD^-^^P? 
^) ©i3t3&>{C, (1) V-CADi4@©^>^-^ J :- 
X (V -interface) tc<t 0 AM©A*«cj: 0 

ittffiRjESftfc^ari, (2) mmm^>^s 

*<fVfX£<DXm<Dy s i?*JX3 s -#^ (3) CTX 
+ t>«R I % te^VHKKJtcVo 1 umeU>#y 
>^ccffl^6ftri^*^^;P^-^^^©rtg|5tt$Rfe 

[002 1 ]H2lt *a9H©*ffifcfcW ^> 
©i«9!iar*S 0 ±^LfcA^*^tf^x^7' (B) t? 
tt. *iE3ft/cA»* h t ;^, Octree){C 

«:j:aa«»«<!:tt, e«j©Aift *^t?, s 

3*8»«L (A) , *ft*ft©«« 

©* ccS:f*^'^ic^ ^ ft £ #\ d*h«c<«c4*rw 

»KiC8^feiM4 (B) (C) (D) ©£5CO^iM 
"Tc C©A»*^flJc J: 0 #*-b;l*3BJ: 0 fcAiPsCcf*" 

[0 02 2] A^*CcJ:SffillBi53««:J:D»W3hfc— 
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7-^7- (B) -c«, ^gpf-"-^ 1 2&hi&R.tn%w>m 

ttfcfclT©***^- *14 (V-CADf-f) 

?z>. mm-?-***, mk (fc&x.tx. we*™* 

fcitsifc mm. mm. t*fc<t^n6©Ris 
gp^io^ttic^tu-c^^nfcsgfii) rtcc^ffiXts io 

[ o o 2 3 ] js 3 u. sraftanco^r**. ffiiaftffi® 

^iJ&ig^Marching CubsSK: J: -3 t x h tltc^-WC 

raB*s©^£&?rr.5., 

f- (b) tctscvr. ^■SJsnfcg-fe^i 3**f*«j 

XK^ia<DrtffliJ{Cfia-r5F«iSB-feJW 1 3 a £. iHWffi* 

«lf-fe;l/% 1 3 b^ia-r^fcfetc^iESnfcA^*^^ 
i\ ^tcrtSPtc^sns *>©B-e©*c*:©;*;t § * 

£ 1 2^6©^l?f#tB^t?-feJK±^|^-te;U 1 3 b £ 0 
-CfltJ&L-CU*. S^lf-feJH 3 bBS^riil 2 
2^S-CB4*©«HLh©WllfMil 5 (BWfcfi*, 

So 

[0025] WW^-f 1 2fc***i4«»*1«ftW4 
#IBBtt»R 2&|ft®&£©)SWEft®<£;fcl>l, 

•CBtlfBK. ^©fl!3©S&M^tt*3re*3S3ft£ 
&$J»r*l 5sl^#&ti&3-c\ &#fHr;n 3bttA#* 

a« § n & . m« — ?v>mftu 6 ttt ©±(,c* * 2 Ol 

3j£#^K.&£&&£-e\ 2>Xft^r*ntf3.^ 2 
^flffl-C*iT,tf4*. «T^^flH. WStSft®©-?- 40 

+^©^t -fe^©^si*s*©ffi*3nri,^a5H©iair 

[002 6] tt»0«BH^ttSS**dtf«flH2* 
l 3 b©^.i 6 (04>«:||^L-e^-r) Jc-ou-ttt-e© 
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£) 5-C^Jl$tlS^II©3^«l<kL/ 
[0027]fot, V-CAD:r-£ 1 4tt. Hz;l/rt 

m-mm , BJi ic*j » 5 g$m& £ * 6 * & « 

/c, V-CADi l/Tli]RTH*C$i Euler ft&cffii* 
tt*^ J: SK. SOT©tML &SL SgKO 

ii^tt*jj;o s fl$©-en^natiyitt{cBa-rsBiii 

[OO28]05tt, 2|s:«?g©-SH2;U©M14«r^-r^S; 

mx&z. i^ufc^gp-fejn 3 a a, jittttxia 

©ftttffi^}#fe. ttJf-fc* 1 3 b IX. SWMUOrtWiJI- 
fflij©2a©^ttfii*fc'3 0 -r&fc^S-fe^B. rtSP-bJL' 

13 a, «6l?-b;H 3 b Ccg#S*iS*s s aetc-eti* 
tiKML-caia-feA (jjSE^ffl, Euler) 
iz;L. (gflffl. La?range)(52iI*iW. V 
-CAD rii^W-bJU 1 3 b 11 l^BSttffi* 2 fitcJ#o„ 

[002 9] *MBK*i btB^t:©SHl <m») rtK: 

Hffi3nfcSHsSf*H2^ (E u 1 e r * tcl>\ 
MttlC)ttVX\ZC- S i mu 1 a t i o n©Si^5 a. u 
-^a>rt-ce*(C^^fSSi*^H2;l' (Lag 
r a ng- e.^ •;>>'^.) Oio©->5^U->3 
^CsSS^V-CADrttcnfo'^L-r, ^ttWJcm 1 ? 

&tt . t(r>m.^^mt.^mmu t^m^cmx # * j; 

j^^ccfeffL)ii»*ffi-fe^©fcif)CCii[S-'X5^" 
* ^r B 1^e»iSJf5LfcAH^©^l^ v b->^4ffl^ 
U ^H©J:T^Silt*^'5y-^^ (iS^8»*^ 

•fe;l/^©»t£ftW (^(CfeWS indexing) * 
■?&!&m&$>Z. SE^tEule rOWLa? r a 

[0 03 0] £fc. SH2^©fjttffl{Ct*^#<^W-C* 

[0031] mmowt ox it. trtwit <»tt»* 

(•1f>^. HK^i) . Nfii (^tt^f$©^©#j>'©^ 

m . ?iosgf3^s, t;rv>tt <S9»r^5) . as. 

/UKflEtMHR. *-a>JWK) . flnx (X 

[0032] m&.m<omt ttu, ■b^ncm^j w 

fo7->V)lW (6S») ) i&f* (>Pt?*f->V^ (6 
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[0 03 3] (#»«CDB«pjto£#ffi) gS()& 

[0 03 4] (V-CAD^-^CWSflTfrft) H6» 4 
*»eB«aiV-CADSyV-CADf-$i, v- 
interface, S-CAD, A-CAM, D-f 
avr i cvat i on, C-s imu 1 at i oni 

[003 5] *3HBfc: J:*^£«tt*tt^Lfc3Sf*? 
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ft, SJ#. IfcSt, sMBcJl]*.* C-sim 

u 1 a t i o nmc&VZ>mte<Dffi&MVi. J&S&Hftfi 

(Wffltt*y<fcC«»aitt)»#f) . ^*»*t 

-CAM, D-favr i cvat i ontc^Jfti 

[0036]I1IJ ( S-CAD<l:*^H3tCj:SV-C 
AD4tk«Lfc^*S, C©«*6#«W0V-CA 
D#^< ©jSrS-CAD<fc0«nTU5CD*t)d>^ 
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[ ^WOM ] *»B©»R4 »tt*fc£ b fc*#?*- 
£©i3tfc£i£. t*fc^V-CADiV-CADf-$ 
CC«fc-?r, i£tt©fc tf> ©MS iltCADii/S^U- 
^ a >©— fl:<b*51fittf £. * /cJJDXCD/cist)©^-r 

Wit iroWffltt, #9sm^*SiJ*tc&oru;fc^4 

[003 9] ±aLfci5fC. iftthCDfcJ&cO^-^i 0 
tVJ!» FCAD3&s^iSfc{C&»3-3-?*S*i. f'Ji-A 
C A Dti^coSftOBMHWi tt 4 OT*«. # 'J ^ 
CADi->5*U-i'3^4K 

-Ttihsn. tsw- • s?w • am • • Kuwosie 

[0040] ft-ytT. ;*3MB©JBtt4«Jtt*tt£0fc* 



30 u tHH-a^ftii. as. rat iWffi&4— aioxBtc 

HfcSf : -* ; &|5]CT : -*r t tffi-r4C4^T?t. CA 
D 4 V 5 a 1^ - a > Z—Mt-f i> C 4 r * S^©«tl 

[0B©fa#^siBj] 

[03 ] *iraAffi&7RT0T&£. 

40 [04] *»wK:4:4»«*a%r^7G-c5v-r«si:iat? 

[0 5] *S«oSt*©Iltt*wTI!KBT*i. 

[06 ] *SWCj:5V-CADMV-CADf-$ 
4-€-©ftfj©->5 a U- ->a >^S4©^*^^iC^ 
b/c&©T-&6„ 

[ft#©18BJj] 

12 fl-SP?-*. 13 -te;U. 13a rtSP-feJk 1 
3 b ^W-teJk 14 V-CADt 1 -*, 15 ^tW 
1 6 ft* 
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[3WiiE»] 

[iiffiB] TORI 3*P2/326 B (2001 
6) 

[**flSiE 1 ] 

[»iE*t*«K«] mm 
mimmmm^] mi 
[ffisjrm] mm 

[07] 

(A) 
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[«iE*f*5IB*] 
[ffijEl*3S] 

[!giriS*©«B] 

[ m?m i ] ( i ) <omn^- * #> e *r 
7 s - ^ (12) fcA^-rs^SBx-* Mix?-* y" 

(A) <t, «SBiW»7 r -**A»*»«Wc«t»)«5H I M 

#ieter*scfrf*©-twu (i3) tc»«rr*A»*»« 

-fejbr-^ffitt^r f 7' (C) Cit«f 
[ tmm 2 ) Buf2A^^*iJX x ? zf ( B ) CCfcli 



( 1 3 a ) <tJ$#?M*#tfiSI|-fe.rt< (13b) iCC|S 
C<t£#t^T£l|*:if l^iB*S©l;t£<hMfc 

[is^3 ] msmzuzji ( 1 3 b ) t*. j-hh^-* 

3 +#&«JWr £ *«» h ft £ * r . A$**4M»K: <fc '3 B # 
[111*114 ] Bflfsa^SS'fe^ ( 1 3 a ) ». Hilt 

ia©»f*fB**i5. j*^-^ (i3b) *tf$j© 
*js 2 Kgatt©«tt i *m&®& v tern*?- * cmvt 

S^tSEfjiiA^ifeS, C<fc£#a£-r£«*Jfinciat£ 

[Bt*>it6 ] Bute^asx-* ( i 2 ) a. %>mfo*m. 
ft. 

[0001] 

L-ftJWt f - * *>}^ £ C^iatSgS-CIBit L . CADi-> 

5 * 3 > 4— Tc^fc-r * citt zmw^r- 2 ©IB 

[000 2] 

[fifcfc©!5fl5] 5fc5gfl*J&W3fc»ffc • ^JtJg3li©JSJST' 

Xitco-cfef), pg^ji4 i -c©'j^i'*^*or^-So 
[0003] w^Epais • wmmm^is^ 

X. CAD (Computer Aided Desi 
sn) , CAM (Computer Aided Ma 
nufactur in?) , CAE (Computer 
Aided Engineering), CAT (C 
omputer Aided Testing) 

ji$£flfrfc>'S b~^3>-C&S C - S i m u 1 a t i 
on (Coorporative Simulatio 
n) , flgx^'P-fe-X fe^ftbfc A - CAM (Advan 
ced CAM) , »fflimSiD - f a b r i 
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cation (Deterministic fabr 
i ca t i on) C ftfr £K < ^RtattfC 

[0 00 4] 

U-i-g >^®-CB. MtM, CSG (Constr 
uctive Solid Geome t r y) 
rep (Boundary Representati 
on) T-r-££fBttLTl>£„ 
[0 00 5] bfrU CSGTB, *tmW)±teZ®mfJ: 

[ 0 0 0 6 ] B-rep -cb. *MMft*89f-cft 

[0007] hic v cne.cD^w^-^ian^T 

-C£&#S, CADii'SaU-i'g^- TVltTZCt 

[000 8] m>St*.ftB\ mViOS o 1 i d/S u r 
f ace-CAD (OTS-CAD tW& ) fct*. feTF© 

( 1 ) f^as&fc&o. rtSfcofflHiifpKai* (is: 

ffl|S^<!:^a^St©P5II) . 

(2) »UH !/a>KiSS«^l> (l*9SPfS$R&fc 

(3) CAMCC«t5»nX©«^*i-C#Scl,» (S**JF£KL 
[000 9] *fcJaxtctel>-C *>ttT©HS.^*s*o 

( i ) flni:/P-fe;*©s«ttJ-csact» (^Jrax^xsis: 

( 2 ) U-lf-JHX^ffiSteSflnXft iff L^jDDXfetC^lE 
[0010] *IHBtt v *3&»«WBW|%iB»i-r*ft:«>K: 

fiJiiisnfc &©-?£&„ -rfcfcfc. *»w©B»b. Jfc 
«ci*Jtt> cntcj:^ muwmvi • mm. • m®. 

tiWR-MM^-TaWt^ffiU ISStfc'&JMIX. SLS. K 
St. i¥ffl&£— 3^Xe{CKfr£7 s -£ ; &PD7 r -;5'-C 



[0 0 1 l ] 

( 1 ) 0*»5*-**6**j1-»-? ! -* (12) =&A^J 
-r^^SPx-^A^Xx^^ (A) £, flHBJI-aST 8 -* 

(13) fc^scrsA^*^Si^f-y^ (B) £, #-fe 
jpsica^ ©*5ttii4iBis-r e -fe^-r- * genu r- ? 

(C) C44««it4»«i«tt4|l^ 
Ufc*<* f - * ©ISttSffi*^« $ ti * . 

[0012] *IHB©» * U>*JWtaRK: ffiiB 
A^^SiJ^T-f 7" (B) (c*s(,>T. ^idStifcS-tzJU 
^^©rtMKttK-rSrtSP-fe^ (13a) iij^ffi 
*£tf«W-feA. (13b) HcU-ft-tZ. 

[0013] |JiB«IISH2Jb (13b) tt, ^gp^ 

[0014] Jgic. BUlBrtSP-teJt' (13a)tt, Jltti 

ia<z>«rt£tt«&5. *#-fe* ( l 3 b ) b. *t*. 
^©rtfflij £ JffM© 2 acDtttttf* 4-3. 
[0 0 15] iiuiB^&fliB. '/Ul/-: ^a>CC 

[0016] fjie^SP-f - £ ( 1 2 ) B. ^Mf* 

ttMS. syycCADXiaCGf-^fflOftfflf 5 -*. 

B-e ©fis© s»©*M4^ to&^an ^ iit^^ 

[0017] ±ilSLfc2|£»9l©*t6K J:ti». ^ft^J 
( 1 ) (D^f-H (12) *A»*«flMtcj:rj«fjUF 
a^itt3^-rS35:^»©-fe^ (13) Lfc-fe;p©pg 
Hibr/jN^uiBif^a-c^gp^-f (12) *iamf 

5Ci#Tt5. #4z;bAi*©^ltt£L/-rS^© 

St. Sffi&t'— ^©XflKKIfe^^-^^PID^-f T 
ta-r^CtA^rt. CADt^S^l — ->a>£— 7c 

^t-r-sci-c^-So -r^to^^Bj-cti. 4© (*tm 

j|gy5aU-V'3>gI, A£4©£©-^>^-7 ; c 
-XSIS £**«»■}■ 5 C £*5T- * -5. . 
[0018] 

[^Bj©HJg©^] WT. *»WeD»* 

*iaa£#j& i/r tttirrs. sib. ^mm^m^- 

«W©*ffitt. ^»f s -*A*^f k »^ (A) . A»* 



mm 2 0 0 2 - 2 3 0 0 5 4 



^m^vv' (B) , ROHz^r-^settXr-??' 
(O #>*>fr3 0 ^g^-^A^^T-f (A) -eti. 

if*?*- .T'Sl T-W#bfc*tAt) 1 <mn 

■T-lifrhtSiZftUlr-H 1 2£##fe0J©*i££l2l*l, 

(B) r-t-i, S'fgUx-i* 1 2£A#*#*J&t<fc<3^W¥ 

nrr-s. WF*mm<D-fjmc£2>?~--st* rv- 

CAD^-^J COf-^^MlifcM^S 
a.U->'a>?r r#U 3 -ACADj X» TV-CA 
DJ <bHf^„ 

[ o o i 9 ] m i (okt j: 5tt. *&n3©:frfi£t#jar 

(B) £*S9SIWt5. V-CADr-f 1 44 

ffl^-t. s£fr • »?« - ftn: • *&£ • fSifc^©^ 

5^b-^3>£X7-;»:^S3X , ^f : rV. Cft^ffl* 

Kaj*r-s©#j:o„ 

[0020] m^hxtf-r^^—f 1 2 fct, ^-m 

-^12B, C©<J:5&-r-£ (S-CADf-^i"? 

©ti:Mt. (1 ) V-CADiSScD-YV^-^i- 
* (V- interface) CC<fc 9 ARSJ©A*fcJ: «3 

is^ms $ nfcf- * £ . ( 2 ) s'M^-fe 

£^1ffr£©?ia© 7^*^ (3) CTX 

> ^icffl^ 6ft-C(,=>&^ -fe^r- * £c <!:'©i*jg|5tifK*> 
4>-pVo 1 umef-^^tiJ;^. 
[002 1]g|2«. ^WCD^ffiKfcW^^-^mji 

©iai£0-e£>£= ±$ufcA#*#»x-r W (B) "C 
i*. ftlESft/cAfr* (aj-* F 'J — , Octree) K 
^^P^i(*tf-5„ r^r-'J-*?!, -r^fe^A^-* 

m£tnz±Ljj#i 3^8^-fob (a) . 

©*fC3i*^£tt^£ft.2.*\ a£ft& < STS 

mmt8fttmm* (b) <o (d> ©j^tasoiE 
-r. coA^^fntc^tj^^-fe^a^ofcAifiiCT 1 

[0022] A^*KiS^F B 1^#J{Cj;»3»f!lSnfc- 
•5(0Sr»*JH 3<i±.&. feJHWimS 
rS3fc£#-c;fe£. -fe;KcJ:6|ig®«^ fttmi>L< 
UftMmic J: o T^tHc £$Wl!i£SUjtr £ „ t: ft 

ati/ctotuT^iisft-s. rsr*>*>. a#*#*a* 

f ?7' ( B ) "C«. ?fgB-r-£ 1 2a>6WiF , 3SI5©ft 
tt^tlT©!?**^-* 14 (V-CADf-f) tcSOft 



^*ft-5.3*r«ffiiCW^-C#-S>) . fcL<tiJgSL 

tamm. (fig. &*u ft^i^-etiscDma 

[00231B3B, fflH*ffl©Wc*S. fflHlfeffi© 
#glJife^^Marchinq Cube-C*S„ *^-CCi. ;&r 

«nub©sj»f &-c$mx!Z s s -e. ifen^aw*? £ of 

[0024]14tt, *»Wtc J: *^«CW**-*5cT 
y~ ( B ) KteUT. ^-USft/iiS^JH 3**f»!gJ 

©rtfflijtcfig-r-srtgp-fe^ i3ai, mnm^tsm^ 

■feJH 3 b <hK:E#r£„ r&*5 5#lfeWr»#lfHz.M/ 
1 3b*^T-2.?cJ6t-c^iE3ftfcA^*4ffii,\ 5S£ 
&CF*3Sl5K:^2ft-5 fc©tt*©*A©A# S 4 fcoi^SR-b 
A13a (SOETft) icZKimi&Sft. jWy*-* 1 2* 
6©«l!Sti»S*StH2;U»«SH2;U 1 3 b £ br^L 
Tt,**. #«|f-b;H 3btt3^7cT'«l 2*, 2^tc 
-CB4*©ii±©^ltfi*l 5 (i^Kfi^r^i) OC 

[0 0 2 5] l2(Ct3:n^«MW1-S 

tmmmm 2^ffiH'tt£'©w*fftH*cfc«-»L/ 
Ttawic, ^-©ftecaattM^aisi^s-ea^sfts 

5^f?>ft5*-C. ^#-fe;H 3bBA^* 
^fijsft-s. — xomfttz P.W:€©_h(c&& 2 i 
#-fe;b©&*^t©$J»ij& l 5£^c5*X\ ^FE-C-*fttf 

+^©.#.£-feJw©^* s -e©^a$ft-ci^$EH©F^-c 
^j. or*, be*. mmKti (Dmtm*mm.mmzm 

[0026]*fe, a^©^l?Jf^gK*^tf%^-fe^ 
1 3 b©£).£l 6 (S^tCll^L-C^r) (C-3l,vC«^© 

*£fcsms**s«Kr$*r#*3h-ct» 

•2.) «Wtl>^lf*l 5-C^$ft-S*^©^£L 

[0 0 2 7]fi£or. V-CADf-f 1 4tt. 
«»C*iL6ti4»tt»:iBr*1ll«iL-C. -teJU©feg4 



(11) 



mi 2002-230054 



fc, V-CADiUt»*TiriJEu 1 e r Wicgf* 

a*^< sec, «»©tt«. SB, s»w> 

mmxA^n%. aOT-fejn3btt, ^faortisfl^ 

tifcHLTSIH-te;!/ (SEttfll, Euler) <b9ttX7& 
•fe^ (Sfttl. Lagrange)02fip^ o V 
- C A DrttfUW-feA 1 3 b A!VKtt«t« 2 SKSfO. 

[0 0 2 9 ] «IJtHXSK<b LtB^roan (iW> ««: 
H5E3tifc^lffli*i*42;U (Eu 1 erXvi/x.) 
@f*CC>^U"CtiC- S i mu 1 a t i on©§V^ U 
-t/a>rtrBltlfc»«»t4l«S»W (Lag 

range^^a) <h&& 0 £><toCD^ 5 a U — ts 3 

IH) rtec&iv H7^t4„ 4fcfi<M&#B$&c£|ffl 
■feJl/^OWJEEWtf (SIRUCfetr* indexing) £ 
TSiKa^*^. S^Eule rCOftMCLa g r a 
nge^S2itt£U. 

[0 0 3 0 ] £/c, S-fe^I/©«Jtt«Cctt^*<»W-Cik 

[0031] £«c«on<b its, »fi«tt ummti 

ft) . #rv>Jt (ISKH3) , US. 

flnX2K> , JPJ^tt (Wjf«OWi44LT. UK. * 
^IHKMR. ^-n>fi) v »nX («m) £fl= (X 

[0 0 3 2] SaS«©«iLrB 4 -feJl/CifcjcE^ <*f 
«5f*>VJbS (6SE«) ) iOf^ <*ftt^>V^ (6* 



b r I >/cf t gffi £ iE £ fc*«tt©ife&s± D /c <h # 6c , 
[0 0 3 3 ] (#)Bi5E©i«H*)£:frffi) ^JBSEcDgaSt 

(SUBS) **o«3Httt0, X»*J:0»*»ttfc© 

[003 4] (V-CADf-^0ffifflM) B6 5i* 
^laccJcSV-CADRW-CAD^-^i, V- 
interface. S-CAD, A-CAM, D-f 
avr i cvati on. C — s imu 1 at i oni 

[0 03 5] ^RWtcJrSJBttiWttttt^UfclW*? 
-*<MBtt*tttt* S - C A D*OB»Mc*W4JtStt3e 
ft, SOB, SJ$, SPAKcM** C-sim 

ulati onWC«t*Hf*©«Jt«Wf. *&&MVt 

-CAM, D-favri cvat i onlcWSfti 

Trout, mmm. 3 6««iH*rt*©wj£. nm 

[003 6] S-CAD L^$miC£2>V-C 

Dj&*£< ©^LTS-CAD<fc0fttiTl»S©#ito*4- 
[003 7] 
[«1 3 
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V-CAD 
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*JHt 



C12) 



Aft* (O c t r r » ) _(B .) (^%Bg{ C j;^ fe;FA 

.(B) TTtt. atMjg ^^BQg^l^gj^^j^sfc 
[0 0 3 9] 

fOEttWffi. -T^to^V-CADiV-CAD^-^ 

[0040] _Bfit,fc J: 5 K. RtHDfcatxoy-jUi L 
TV 'J » FC A D*4±aKcao-oo**3W % #y 
CAD tt^OttftORStafeBi ft « t ©-c* 5 y a 
-ACADtciO. CADi^ Sa ^ 3 >^ ic 



2002-230054 
* [0 04 1 ] i,T, *«?l©«tti«rtt*tt^tfc|^ 

Wbs^-fiRt^-^-cflfffl-rsciai-ct, ca 

[SB©lSf*«cSi|l3] 

[01 ] *aW«o*fl^~irHfc{«© 7 nHar* 

■So 

[03 ] tflBfliB*^-rE|-c*4. 

[04] *MK**fmnm*zxGtt-tmgmv 

[05] *|^o§fejK Z)gtt4 ^ tia;i ^ 5t 
[06] ^SSWCfcSV-CADKcXV-CAD^-* 

t07] ftafrPAfr* (A) ±*wi\ui± a****^ 
(B) (ttiF^ nfcA^Tic) ^.t gbfcaaew-r*^ 

[^©IgBJJ] 

12 J*SJ^-* v 13 13a ftSB-fe^ j 

3 b «|MeA.. 14 V-CADf->. 15 ttlK 
■=5 1 6 



1*9 
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